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E XPERIMEN'l'AL SUMMARY TERRY PIPER - WEED AGRONOMY 
Hoegrass Tolerant Ryegrass 
a) Esperance Downs collection - response to Hoegrass•. 
A preliminary trial indicated that ryegrass collected from a continuous 
cropping trial on Esperance Downs Research Station was tolerating 
Hoegrass• at 1.0 L/ha. (This site had been sprayed with Hoegrass• 
for the past 6 years). The response of this strain to rates of 
Hoegrass• up to 3.0 L/ha was established in a pot trial, and compared 
to a susceptible strain, collected from a site that had never had 
Hoegrass® applied. The results are shown in Table 1 and Figure 1. 
There is a very significant increase in the percentage of plants 
surviving each rate of Hoegrass• in the tolerant strain, with between 
one third and one half surviving even 3.0 L/ha. It must be remembered 
also that this herbicide was applied under optimum conditions, with a 
uniform spray to plants growing without any moisture or nutrient 
stress. Under less perfect field conditions more might survive. 
Although some plants in the susceptible strain survived the highest 
rate, these seedlings invariably had very small root systems and would 
not be expected to survive in the field. They could be pulled from the 
soil by one leaf. The surviving tolerant plants on the other hand· had 
much bigger and deeper roots. 
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Table 1. Response of Susceptible (S) and Tolerant (T) strains of ryegrass 
to increasing rates of Hoegrass•. 
Rate of Hoegrass• (L/ha) 
0.5 
State of plants 16 s 
days after spraying 
T 
Green 14 
Yellowing 56 
Wilting 17 
Collapsed 9 
Dead 4 
State of plants 24 
days after spraying 
Green 
Yellowing 
Wilting 
Collapsed 
Dead 
State of plants 45 
days after spraying-
31 
16 
11 
42 
89 
11 
99 
1 
Green 
Yellowing 
Wilting 
Collapsed 
Dead 
nd 100 
1.0 
S T 
11 96 
41 3 
37 
10 1 
l 
22 
27 
19 
32 
nd 
96 
4 
l 
74 
26 
1.5 
s 
8 
23 
44 
21 
5 
11 
4 
85 
nd 
T 
37 
22 
38 
3 
44 
15 
4 
10 
27 
62 
38 
2.0 
s 
4 
23 
45 
26 
2 
7 
2 
3 
3 
86 
nd 
T 
37 
17 
29 
17 
42 
14 
9 
2 
33 
69 
31 
2.5 
s 
11 
15 
43 
29 
2 
8 
4 
9 
4 
75 
nd 
T 
41 
18 
34 
7 
45 
17 
9 
3 
26 
37 
63 
Accidental destruction of some pots resulted in no-counts being made of 
susceptible ryegrass 45 days after spraying. 
b) Competitiveness of tolerant ryegrass. 
3.0 
s 
6 
3 
31 
38 
22 
nd 
nd 
T 
14 
50 
21 
15 
34 
15 
2 
7 
42 
41 
59 
The strains of tolerant and susceptible ryegrass and Garnenya wheat were 
grown in small plots, alone and interplanted, to test their competitive 
ability. Some plots of wheat and tolerant ryegrass were sprayed with 
Hoegrass• to check competitiveness after treatment. Results are shown 
in Tables 2 and 3. 
The slight competitive edge of tolerant ryegrass over susceptible is 
anoma!ous and probably reflects the relative freshness of seed or a 
difference due to the original site of collection. In nature, the 
gene(s) for Hoegrass• tolerance must confer a slight inferiority. 
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. Otherwise all ryegrass would be Hoegrass® tolerant. The competitive 
abilities are very similar however, and an infestation of a tolerant 
strain would be expected to depress a wheat crop just as much as if it 
were a susceptible strain. 
Table 
The results after a Hoegrass® spray are heartening in that the 
ryegrass has been severely checked although still surviving. Biomass 
has been reduced fivefold and the wheat is doing slightly better. Thus 
we would expect that under field conditions, a wheat crop sprayed with 
Hoegrass® might not suffer a great yield depression even though some 
tolerant ryegrass is present. , In the long term however, the problem 
would become worse. The observed reduction in ryegrass biomass is 
mainly due to a reduction in plant nunbers, as the surviving plants are 
only one third smaller. Continual selection pressures may increase the 
degree of tolerance until the ryegrass does not react to Hoegrass® at 
all. 
2. Ability of Hoegrass• tolerant and susceptible strains of 
ryegrass to compete with wheat • 
Situation Tolerant Rye Susce12tible Rle Wheat 
Plants Mass W+/Pl Plants Mass W+/Pl Plants Mass W+/Pl 
Growing alone 188 11.27 60 269 13.10 49 99 29.05 293 
274 12.91 47 297 4.66 16 94 42.56 454 
Competing 94 12.96 138 94 11. 56 122 
98 18.25 186 97 7.74 80 
155 9.55 62 92 26.85 292 
145 8.63 59 82 25.92 317 
157 11.28 72 81 18.95 234 
193 6. 29 33 88 24.78 280 
144 7.79 54 93 26.11 282 
199 6.69 34 86 16.28 189 
s12rayed with 1.0 L/ha Hoegrass® at 3-4 leaf stage 
Growing alone 100 16.28 163 98 41.07 421 
86 8.36 97 98 43.92 446 
Competing 50 3.02 61 87 29.97 345 
30 1.36 45 90 30.15 335 
27 .89 33 91 23.40 257 
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Table 3. Relative plant sizes and biomass proportions of ryegrass strains 
and wheat plants growing in competition. 
Tolerant ryegrass Susceptible ryegrass 
Plant size Biomass 
mg % g % 
Plant size Biomass 
mg % g % 
Plant size 
mg % g 
Biomass 
% 
138 106 12.96 
186 140 18.25 
124 
62 21 9.55 
59 19 8.63 
72 31 11.28 
23 
53 
70 
61 
26 
25 
37 
29 
122 94 
80 60 
77 
33 12 
54 19 
34 18 
15 
$prayed with 1.0 L/ha 
61 18 3.02 10 
45 13 1.36 5 
33 .!~ .89 4 
16 6 
11.56 
7.74 
6.29 
7.79 
6.69 
Hoegrass® 
47 
30 
39 
20 280 100 24.78 80 
23 282 • 26.11 77 
29 189 • 96.28 71 
24 • 76 
292 100 26.85 74 
317 n 25.92 75 
234 II 18.95 63 -.- 71 
at 3-4 leaf stage 
345 100 29.97 90 
335 • 30.15 95 
257 n 23.40 96 - ..... n 94 
Ryegrass plant sizes expressed as a % of average wheat plant size or as a % of 
average ryeg~ass plant sizes. Biomass expressed as a % of the total biomass 
on a dry weight basis. 
Herbicide Incorporation Trials 
A range of implements were trialled at Merredin and Newdegate Research 
Stations, using fluorescent dye as a tracer, to measure the uniformity 
of incorporation achieved. 
Merredin - lupin crop with simazine (1 L/ha), light sandy and 
heavy clay soils that had been pre-worked. 
i) ·Triple disc drill 8 and 13 kph 
ii) Combine, 12 cm points • 
iii) Cul ti trash 7 and 10 kph 
iv) Seeder, 10 cm points n 
Newdegate - lupin crop with simazine (1 L/ha), sandy ex-pasture 
wheat crop with Glean (20 q/ha), sandy stubble 
i) Combine, 12.5 cm points 8 and 16 kph 
ii) Seeder, 20 cm points • 
iii) n n 10 cm points at rear • , 
iv) n Little Ripper 4 cm points • , 
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All machines at both speeds were trialled with and without medium 
weight trailing harrows. 
Results of the trial were: 
1) Speed did not appear to have any consistent effect upon 
incorporation. Each machine set-up gave similar results at both 
speeds tested, negating our previous theory that higher speeds 
produced poorer results. 
2) 
3) 
The cultitrash gave the most uniform incorporation. Harrows were 
not necessary in the sandy soil but gave some improvement in the 
clay soil by breaking up clods. The neat folding action of a row 
of discs is very effective at burying surface chemical. 
The zero tillage implements (triple disc drill and Little Ripper 
points) produce very little soil disturbance and consequently the 
herbicide remained on the surface, even when harrows were used. 
Naturally the distribution was very even. The end effect was 
similar to a post-planting pre-emergence application of chemical • 
This season had frequent rains to keep the soil surface moist and 
the chemical active and so the weed control was excellent. 
Normally however such non-incorporation would not be recommended 
with simazine. · 
4) The tyned implements (without harrows) all produced a ridged 
seedbed to some extent, the wider points giving higher ridges. 
With the exception of the 10 cm points on pre-worked soil, the 
result was the characteristic banding of herbicide along the ridges 
causing some crop damage and allowing weed escape in the furrows. 
5) Harrows produced a marked improvement in the incorporation pattern 
from the tyned implements by flattening out the ridges and 
redistributing the herbicide rich soil. This was not always enough 
however and heavier harrows might be needed in extreme cases. 
6) Stubble presented a problem to incorporation. Harrows did not 
perform as effectively and tynes become blocked. In addition dye 
(and presumably herbicide) adhered to the straw at spraying. 
Unless this straw was buried that portion of the herbicide would be 
wasted unless it was water soluble and could migrate into the 
soil. If simazine is used in a stubble either a cultitrash type 
machine should be used for incorporation, or the stubble removed 
prior to spraying. 
Field Bioassay of Residue Trial Plots 
The trial plots at Avondale Research Station were oversown with wheat 
and lupins in June, and the plant growth monitored three months later. 
Dry weights of plants from each plot are recorded in Tables 4 and 5. 
There is no reduction in lupin growth due to any herbicide treatment. 
On the dicamba plots there is actually a significant increase in plant 
growth, possibly due to a fallowing effect. Nor is there any effect 
upon wheat growth, except for two simazine and one trifluralin treated 
plots in replication 1. These plots were badly waterlogged this season, 
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as were several other plots from which no data is recorded. The site is 
elevated and not prone to waterlogging but 1984 began quite wet, and a 
newly cut firebreak nearby did not help. If the water affected plots 
are ignored there are no significant differences between any treatment 
and the controls. 
Table 4: 
Treatment 
Control 
n 
Hoegrass 
( 375 g/L) 
Diuron 
( 500 g/L) 
Trifluralin 
( 400 g/L) 
Kerb 
Simazine 
( 500 g/L) 
Growth of wheat on plots treated with herbicide for each of the 
two previous seasons. 
Rate/ha Average dry wt per 10 plants (g) 
Rep l Rep 2 Rep 3 Av. 
43.1 100.3 
30.0 46.1 
2.0 L 38.8 73.6 57.0 56.5 
10.0 L 51.5 73.4 83.2 69.4 
2.0 L· 33.2 58.4 63.7 51.8 
10.0 L 48.7 50.6 55.4 51.6 
1.4 L 75.0 38.7 68.4 60.7 
7.0 L ( 17 .2) 36.9 53.0 35.7 
4.5 kg 27.4 62.3 98.4 62.7 
2.0 L ( 10. 7) 59.5 42.6 37.6 
10.0 L (19.5) 55.5 25.2 33.4 
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Treatment 
Control 
n 
Dicamba 
( 200 g/L) 
2,4-D 
( 500 g/L) 
Glean 
( 750 g/kg) 
Picloram 
( 200 g/L) 
Growth of lupins on plots treated with herbicide for each of the 
two previous seasons. 
Rate/ha Average dry wt per plant (g) 
Rep 1 Rep 2 Rep 3 Av. 
35.3 28.8 
:rn .1 36.2 34.8 33.0 
1.0 L 94.5 80.6 87.6 
5.0 L 29.0 111.1 70.1 
1.6 L 41.0 34.9 20.8 32.3 
8.0 L 36.5 37.5 37.0 
40 g 52.7 30.2 76.4 53.1 
200 g 27.5 56.8 42.2 
1.5 L 33.l 73.4 53.3 
7.5 L 52.l 55.3 3(?.2 47.9 
Pasture Regeneration Trials 
Trials carried out at Geraldton, Wongan Hills and Wickepin 
measured the amount of pasture produced on plots that had 
been treated with herbicides while in crop the previous 
season. Capeweed, clover and grasses dry matter were 
recorded, as well as capeweed and clover plant numbers; 
these being the dominant species present. The grasses 
were mainly rye, brome, and barley grass. Data is 
recorded in Table 5. 
Statistical analysis of this trial data revealed only one 
significant difference. The 2,4-D treated plots at wongan 
Hills had significantly more grasses, but this is unlikely 
to be a herbicide effect. At least in a one year 
crop/pasture rotation there does not seem to be any 
herbicide caused pasture decline. 
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Table 6: Pasture regeneration one year after in-crop herbicide use; 
measured in plant numbers and grams dry weight per square metre. 
Herbicide 
Geraldton 
Capeweed Nos. 
" Dry Wt. 
Clover Nos. 
" Dry Wt. 
Grasses Dry Wt. 
Wickepin 
Capeweed Nos. 
" Dry Wt. 
Clover Nos. 
" Dry Wt. 
Grasses Dry Wt. 
Wongan Hills 
Capeweed Nos. 
" Dry Wt. 
Clover Nos. 
" Dry Wt. 
Grasses Dry Wt. 
Herbicides On: 
Oba: 
2,4-0: 
Hoe: 
Dn 
195 
160 
505 
163 
102 
496 
188 
198 
31 
22 
853 
218 
900 
50 
63 
Hoe 
639 
232 
284 
49 
49 
673 
210 
247 
26 
24 
869 
196 
800 
40 
80 
Gle 
487 
241 
487 
93 
27 
364 
179 
133 
33 
17 
1024 
218 
1184 
47 
80 
0.5 L/ha Diuron 
1.0 L/ha Dicamba 
0.7 L/ha 2,4-D 80 
2,4-D 
278 
179 
364 
110 
82 
493 
177 
142 
18 
15 
638 
333 
744 
49 
140 
1.5 L/ha Hoegrass (1.5 L/ha 
Possible Soil Activity of Glyphosate 
Trib 
207 
138 
447 
121 
59 
518 
151 
158 
20 
17 
567 
235 
482 
31 
71 
Oba 
398 
216 
424 
101 
69 
796 
189 
184 
17 
36 
704 
180 
1093 
49 
80 
ConA 
907 
285 
460 
101 
28 
358 
143 
173 
31 
20 
1164 
297 
960 
34 
68 
Gle: 20 g/ha Glean 
Trib: 0.7 kg/ha Tribunil 
Con: Controls A and B 
MCPA at Wongan) 
ConB 
693 
266 
458 
69 
79 
729 
174 
218 
20 
18 
889 
280 
931 
28 
63 
Several glasshouse and growth cabinet pot trials were carried out in a 
attempt to explain the reported cases of poor emergence of crops planted 
following Roundup application for weed control in 1984. Results have 
been difficult to reproduce and some trials failed to show any effects 
upon emergence. In all trials, wheat seeds were planted just below the 
surface of soil in pots, and then covered by the appropriate depth of 
soil into which the treatment under test had been incorporated. All 
soil was initially wetted to 10% moisture, then watered as necessary. 
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Trial 1 
Treatment Days to 1st emergence % emergence Av wt of emergerged tops 
Control 6-7 100 26 
Capeweed .25t 8 79 28 
whole lt II 100 26 
Capeweed .25t 10 47 26 
chopped lt It 47 37 
Acetic 151 10-12 29 27 
ac.id 1201 II 27 23 
Roundup .51 10 68 28 
1.01 10-12 15 26 
2.01 11 17 28 
Roundup and acetic acid were applied as a bulk solution. Seeds under 
5 cm of treated soil. Trial in glasshouse at ca. 20°;10° using sandy 
loam soil. 
Trial 2 
Similar to Trial 1, using Roundup 0.5, 1, 2 d/ha and Sprayseed 2,4 l/ha 
in sandy loam and clay loam. Treated layer 1,3 and 5 cm deep. 
No inhibition of emergence was observed. 
Trial 3 
Roundup at 1 l/ha, sprayed on and incorporated. Treated layer 4, 6 amd 
8 cm deep using sandy loam soil. 
Watering either (A) from above as needed. 
(B) constantly from below (c.f. waterlogged soil). 
In glasshouse at ca. 20-25°/10-15°. 
Treatment % Emergence from 
4 cm 6 cm 8 cm 
1. Roundup. Water A 90 83 57 
2. II It B 73 30 13 
3. Control " A 87 93 70 
4. It II B 87 37 36 
In Cabinet at 15°;s0 
Treatment % Germination % Emergence 
4 cm 6 cm 8 cm 4 cm 6 cm 8 cm 
1. 100 87 80 100 100 54 
2. 80 90 33 100 74 10 
3. 87 90 87 100 100 96 
4. 93 87 17 96 100 0 
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Trial 4. 
Treatment 1. Roundup 11/ha sprayed on moist soil. 
2. 0 0 added in solution to soil. 
3. Acetic acid 151/ha 
4. Control. 
Two soil types A. South Perth sandy loam. 
B. 2 parts washed sand to 1 part A. 
Treated layer 5 cm deep, allowed to settle with gentle tapping, kept at 
15°/5° in cabinet, soil at field capacity with no further water 
needed till after emergence. 
80-90% emergence from all treatments, 11 days to first emergence. 
Trial 5. Repeat of Trial 4 except that treated layer was compacted by hand 
after being spread over seeds. First emergence took 14 days. 
Al. 
2. 
3. 
4 
Bl. 
2. 
3. 
4. 
Germinated Not emerged Part Emerged Fully emerged 
Pots accidently dropped. 
83% 91% 3% 6% 
93% 68% 0% 32% 
54% 54% 3% 
80% 42% 23% 
93% 64% 14% 
88% 43% 9% 
93% 32% 11% 
These trials are no means conclusive but it appears that if 
glyphosate is applied to soil and incorporated before the soil 
surface has thoroughly dried and other external stresses such as 
cold and compaction or crusting are acting upon the germinating 
seedling, emergence can be reduced. 
43% 
36% 
21% 
49% 
57% 
The symptoms of organic acids, incorporated capeweed and glyphosate 
are similar. The coleoptile fails to reach the surface and the 
leaves begin developing within the soil. Sometimes these reach the 
surface and the plant survives, though probably severly retarded 
more often the leaves develop below the surface in the familiar 
0 silly seedling 0 fashion. 
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